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(57) ABSTRACT 

(73) Assignee: KONINKLUKEPHILIPS A matrix material for an organic electroluminescent device, 
ELECTRONICS, N.V., comprising Substituted aromatic molecules for hole and/or 
EINDHOVEN (NL) electron conduction with at least 2 aromatic molecule com 

ponents joined to one another via a carbon-carbon single 
(21) Appl. No.: 11/912,159 bond which as individual molecule components respectively 

have a first triplet level with an excitation energy of more than 
(22) PCT Filed: Apr. 12, 2006 23,000 cm and which respectively comprise at least one 

Substituent in an ortho position with respect to the carbon 
(86). PCT No.: PCT/B2O06/051121 carbon single bond, the Substituents incorporated in the ortho 

position causing a rotation of neighboring molecule compo 
S371 (c)(1), nents along the carbon-carbon single bond as a rotation axis 
(2), (4) Date: Oct. 22, 2007 owing to their size. 

6 

J-5 
4-e 

J-3 
2 - 



Patent Application Publication Jul. 10, 2008 US 2008/O166562 A1 



US 2008/0166562 A1 

MATRX MATERAL FOR ORGANIC 
ELECTROLUMNESCENT DEVICES 

0001. The invention relates to an electroluminescent 
device having an organic electroluminescent layer and aro 
matic matrix materials with high triplet levels. 
0002 An organic electroluminescent device (OLED) hav 
ing a layer structure of a multiplicity of thin layers, which is 
applied on a Substrate, with at least one organic electrolumi 
nescent layer (EL layer) to emit light for a multiplicity of 
applications, for example room lighting, signal lighting or 
backlight systems for displays, is known. A typical structure 
comprises at least one transparent electrode, for example of 
ITO (indium tin oxide), a reflective electrode, for example of 
metal, and an electroluminescent layer of an organic material 
arranged between the electrodes. An OLED having an elec 
troluminescent layer of Small light-emitting molecules 
embedded in a hole- or electron-conductive matrix material is 
also referred to as a SMOLED (small molecule organic light 
emitting diode). 
0003. The light-emitting molecules are excited by recom 
bination of charge carriers inside the electroluminescent 
layer, which are injected into the electroluminescent layer as 
electrons or holes because of a Voltage applied to the elec 
trodes. Owing to the spin statistics, 25% of the light-emitting 
molecules are excited into the singlet state from which they 
can enter the ground state by emitting light (fluorescence). 
75% of the excitation, however, takes place into the lowest 
energy triplet state from which radiative transition to the 
ground State is forbidden, which leads to very long radiative 
lifetimes. Light emission from the triplet level, which is 
referred to as phosphorescence, is observed in most materials 
only if they are cooled to nitrogen temperatures. There are 
nevertheless some light-emitting materials exhibiting radia 
tive transitions from the triplet state even at room temperature 
owing to a mixture of singlet and triplet states. Typically, 
however, the lifetime of the excited triplet state is in the range 
of a microsecond to a millisecond, and therefore orders of 
magnitude more than the lifetime of the excited singlet level. 
During this comparatively longtime, the energy may be trans 
ferred to neighboring matrix molecules if the triplet levels of 
the matrix molecules are at an equal energy level or lower. 
Once the triplet energy has been transferred to the matrix 
molecules, there is a high probability that it will be lost from 
the light emission. 
0004 Document WO 01/96454 discloses long-chained 
aromatic matrix molecules suitable for the excitation of light 
emitting materials with emission wavelengths in the red, 
green or blue spectral range. For effective excitation of light 
emitting materials by means of energy transfer, the matrix 
molecules have preferably polarizable substituents and are 
furthermore distinguished by a large molecular weight of 
more than 30,000 daltons, in order to avoid crystallization 
effects during operation of the electroluminescent device. 1 
dalton corresponds to 1.66*107 kg, which is about 1/12 the 
atomic weight of carbon. 30,000 daltons therefore correspond 
to the weight of 2500 carbonatoms. The individual molecules 
are composed of recurring molecule components comprising 
fluorenes and phenyls. The molecules have a number (not 
specified in detail) of organic and/or inorganic Substituents at 
positions (not defined in detail) on the molecule components, 
and the Substituents can form bridges between one another. 
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0005. As is known, the triplet levels of aromatic polymers 
become shifted to longer wavelengths by concatenation of 
molecule components. For example, the energy (here 
expressed by the reciprocal wave number 1/2) of the triplet 
level of benzene decreases from 29,500 cm' through naph 
thalene (21.300 cm) to anthracene (14.700 cm), and for 
phenyls the triplet level decreases from 22.900 cm for 1,1'- 
biphenyl through 20,400 cm for p-terphenyl to less than 
19,000 cm for p-quaterphenyl, and the same applies to 
fluorenes. Blue light, however, has wave numbers of between 
20,700 cm and 22.300 cm. Although the aromatic matrix 
materials disclosed in WO 01/96.454 permit blue light emis 
sion from the singlet states of the light-emitting molecules, in 
the materials described the energy of the excited triplet states 
of the light-emitting molecules for blue light emission can 
nevertheless be transferred to the triplet levels of the matrix 
materials, and therefore released without radiation, which 
entails a low efficiency of the OLED in the blue spectral 
range. 
0006. It is therefore an object of this invention to provide 
an organic matrix material having a high triplet energy for 
efficient blue light emission with at the same time good per 
formance properties for electroluminescent devices. 
0007. This object is achieved by a matrix material for an 
organic electroluminescent device, comprising Substituted 
aromatic molecules for hole and/or electron conduction with 
at least 2 aromatic molecule components joined to one 
another via a carbon-carbon single bond, which as individual 
molecule components respectively have a first triplet level 
with an excitation energy of more than 23,000 cm and 
which respectively comprise at least one substituent in an 
ortho position with respect to the carbon-carbon single bond, 
the Substituents incorporated in the ortho position causing a 
rotation of neighboring molecule components along the car 
bon-carbon single bond as a rotation axis owing to their size. 
0008 Aromatic molecule components sometimes have an 
excitation energy of more than 23,000 cm, which thus lies 
above the blue spectral range (20.700 cm and 22.300 cm) 
and therefore the entire visible spectral range. Owing to their 
crystallization Susceptibility or insufficient melting tempera 
ture, these molecule components cannot be used directly as a 
matrix material. Stable thin layers can be produced in com 
bination with at least a second molecule component. 
0009. On each molecule component, the matrix molecules 
according to the invention have at least one substituent in an 
ortho position with respect to the carbon-carbon single bond 
which joins neighboring molecule components to one 
another. The Substituents arranged in this way cause a mutual 
rotation of the neighboring molecule components and there 
fore substantially decouple the individual p orbitals of the 
molecule components from one another, which leads to Sub 
stantial preservation of the electronic properties, in particular 
the high triplet levels, of the individual molecule components 
in a larger matrix material according to the invention com 
posed of a plurality of molecule components. The decoupling 
of the p orbitals is in this case a function of the rotation angle. 
In order to achieve Such a rotation, the Substantially chemi 
cally neutral Substituents must have a suitable space-occupy 
ing size. 
0010. A matrix material in which the substituted aromatic 
molecules have a molecular mass of less than 10,000 atomic 
mass units is preferable in this case, particularly preferably 
less than 2000 atomic mass units, 1 atomic mass unit (u) 
corresponding to 1.66*10 kg (about /12 the mass of the 
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carbonatom). The possibility of a large conjugation length of 
the p orbitals would grow with molecular masses that are too 
great, which would lead to a reduction of the triplet energy of 
the substituted aromatic molecule compared to the individual 
aromatic molecule components. Larger molecular masses 
would furthermore make it at least very difficult to use vapor 
deposition techniques for producing the organic layers. 
0011. It is preferable that the molecule components of the 
matrix material for an organic electroluminescent device 
should comprise materials from the group 

II 

Jul. 10, 2008 

-continued 

-X- 

SCO 
0012. These molecule components are distinguished by 
particularly high triplet levels of the corresponding Sub-mol 
ecules, namely 29,500 cm (I), 23.700 cm (II) and 23.400 
cm (III). 
0013 The number of aromatic molecule components is 
advantageously less than or equal to 10, preferably less than 
6, which then allows sufficient charge transport to excite the 
light-emitting molecules embedded in the matrix layer, 
despite the twisted structure of the substituted aromatic mol 
ecule and the concomitant Substantial decoupling of the p 
orbitals. With a small number of molecule components, fur 
thermore, excitation energy can also be transported by means 
of excitons besides charged excitations. 
0014. It is particularly preferable for the substituents of the 
molecule components to be fluorine and/or organic materials, 
preferably at least partially fluorinated organic materials, 
comprising linear or branched alkyl, alkenyl, alkynyl or ada 
mantane groups. These space-occupying organic materials 
prevent the molecule components from rotating back into the 
planes of neighboring molecule components. 
0015. It is particularly preferable for the alkyl chains to 
have a number of carbon atoms between 2 and 20. These 
chains are long enough to cause Sufficient rotation of neigh 
boring molecule components with simultaneously good Sub 
stitution properties. 
0016 Particularly preferable substituted aromatic mol 
ecules consist of one or more molecules from the group 

III 
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where R1 to R7 are identical or different substituents. Matrix 
materials which consist predominantly of a p-hexaphenyl 
core (chain of 6 linked carbon rings) are distinguished by an 
electron conductivity which is higher than the hole conduc 
tivity. R1 to R7 are furthermore used to improve the solubility, 
reduce crystallization Susceptibility, adjust redox potentials 
(readiness to oxidize or reduce) and to improve the charge 
transport properties. 
0017. It is then advantageous if the rotation between 
neighboring aromatic molecule components corresponds to 
an angle of more than 10 degrees, preferably more than 30 
degrees. This angle is here the angle between the planes 
defined by the aromatic rings of the molecule components. 
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(0018. It is particularly preferable for the lower triplet level 
of the aromatic molecule Substituted according to the inven 
tion to have an excitation energy of more than 22,500 cm', 
preferably more than 23,000 cm, more preferably more 
than 24,000 cm. The excited states in the blue-emitting 
materials can then enter the ground state only to a very small 
extent without radiation by means of energy transfer to the 
matrix material. 

0019. The invention furthermore relates to an electrolumi 
nescent device having a Substrate, at least two electrodes, at 
least one electroluminescent layer arranged between the elec 
trodes and comprising a matrix material as claimed in claim 1, 
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and a light-emitting material for emission embedded in the 
matrix material, the lowest triplet level of the matrix material 
being at a higher energy than the lowest triplet level of the 
light-emitting material, especially if the light-emitting mate 
rial emits blue light. Only in this way is it possible to prevent 
the excited triplet states from transferring their excitation 
energy to neighboring matrix molecules without radiation. 
This is very important for an efficient electroluminescent 
light Source, since 75% of the excitation energy goes into 
excitation of the triplet states owing to the spin statistics. 
0020. These and other aspects of the invention are appar 
ent from and will be elucidated with reference to the embodi 
ments described hereinafter. 
0021. In the Drawing: 
0022 FIG. 1 shows a schematic representation of an elec 
troluminescent device 
0023 The electroluminescent device represented in FIG. 
1 typically has a Substrate 1 and, applied thereon, at least an 
anode 2, an electroluminescent layer 4 and a cathode 6. In 
order to improve the efficiency of an electroluminescent 
device—as shown by FIG. 1 it may also have a hole-trans 
porting layer 3 between the anode 2 and the electrolumines 
cent layer 4 and an electron-transporting layer 5 between the 
cathode 6 and the electroluminescent layer 4. If necessary, the 
layer structure may also be applied in the reverse order. 
Depending on the intended light exit direction, through the 
substrate (bottom emitter) or on the other side from the sub 
strate (top emitter), the electrode 2 or 4 is transparent. 
0024. In bottom emitters, the substrate 1 is preferably a 
transparent glass plate or a plastic plate. The plastic plate may, 
for example, contain polyethylene terephthalate (PET). The 
anode 2 is preferably transparent and may, for example, con 
tain p-doped silicon, indium-doped tin oxide (ITO) or anti 
mony-doped tin oxide (ATO). The anode 2 preferably con 
tains ITO. The anode 2 is typically not structured but designed 
as a flat surface. The cathode 6 may, for example, contain a 
metal Such as aluminum, copper, silver or gold, an alloy or 
n-doped silicon. It may be preferable for the cathode 6 to have 
two or more conductive layers. It may be particularly prefer 
able for the cathode 6 to contain a first layer of an alkaline 
earth metal, for example calcium, barium, or LiF and a second 
layer of aluminum. The cathode 6 may be structured and, for 
example, contain a multiplicity of parallel strips of the con 
ductive material or conductive materials. Alternatively, the 
cathode 6 may be unstructured and designed as a flat surface. 
0025. The anode 2 is adjoined by a first hole-transporting 
layer 3 which, in preferred embodiments, consists of a hole 
injection layer of for example 4, 4',4'-tris-(N-(3-methyl-phe 
nyl)-N-phenylamino)-triphenylamine (MTDATA) having 
1% doping with tetrafluoro-tetracyano-quinodimethane (F4 
TCNQ) and a hole-transport layer of for example triary 
lamines, diarylamines, tristilbeneamines or a mixture of poly 
ethylene dioxythiophene (PDOT) and poly(styrene 
Sulfonate). 
0026. A hole-blocking and electron-transporting layer 5 
which, for example, may contain tris-(8-hydroxy-quinoli 
nato)-aluminum (Alq), 1.3.5-tris-(1-phenyl-1H-benzimida 
Zol-2-yl)benzene (TPBI) or low-electron heterocycles such 
as 1,3,4-oxadiazoles or 1,2,4-triazoles, is typically arranged 
between the cathode 6 and the electroluminescent layer 4. 
0027. The electroluminescent layer 4 contains an organic 
matrix material and light-emitting materials embedded 
therein. Electroluminescent devices having these types of 
electroluminescent layers 4 are also referred to as a 
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SMOLEDs (small molecule organic light-emitting diode) 
and are distinguished advantageously with respect to poly 
mers by their possibility of being produced as thin layers by 
means of vapor deposition. Because of the spin statistics, 25% 
of the Small light-emitting molecules are excited into the 
singlet state from which they can enter the ground state by 
emitting light (fluorescence). In 75% of the recombination, 
however, the excitation takes place into the lowest-energy 
triplet state from which radiative transition to the ground state 
is forbidden, which leads to very long radiative lifetimes. 
Light emission from the triplet level, referred to as phospho 
rescence, is observed in most materials only if they are cooled 
to nitrogen temperatures. There are nevertheless some mate 
rials which exhibit radiative transitions from the triplet state 
even at room temperature owing to a mixture of singlet and 
triplet states. Typically, however, the lifetime of this state is in 
the range of a microsecond to a millisecond, and therefore 
very much longer than the transitions from the singlet level. 
During this comparatively longtime, the energy may be trans 
ferred to neighboring matrix molecules either if their triplet 
level is at a lower energy or, in the case of higher triplet levels, 
ifa transition is possible by means of thermal activation. Once 
the triplet energy has been transferred to other molecules, for 
example matrix molecules, there is a high probability that it 
will be lost from the light emission. In order to virtually 
preclude energy transfer at room temperature, the triplet State 
of the neighboring matrix molecules should be about 1000 
2000 wave numbers above that of the light-emitting mol 
ecule. This condition is easy to fulfill for green or red triplet 
emitters, but it is a difficult requirement for blue triplet emit 
ters since the triplet level of the emitter molecules is from 
21,000 cm to 22,000 cm for emission in the blue spectral 
range. 

0028. Without substituents, an increasing molecule size 
entails a decreasing excitation energy of the triplet level of a 
matrix molecule, as shown with reference to benzene and the 
corresponding longer-chained structures a) and b): 

3. a) ce.8 
benzene napthalene anthracene tetracene 

29500 cm 21300 cm 14700 cm 10250 cm 
b) 

benzene 1,1'-biphenyl 
29500 cm 22900 cm 
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o 
p-terphenyl 
20400 cm 

co 
p-quaterphenyl 
<19000 cm 

0029. The triplet level decreases from 29.500 cm to 
10,250 cm in the Sequence 
benzene->naphthalene->anthracene->tetracene, and the 
triplet level decreases from 29,500 cm to below 19,000 
C in the Sequence 
benzene->biphenyl->terphenyl->quaterphenyl. The conju 
gation length of the p orbitals in the molecule increases as the 
molecule size increases, which, without further measures 
Such as the incorporation of Suitable Substituents, leads to an 
energy reduction of the triplet level of the overall molecule 
compared to the triplet level of the individual molecule com 
ponent benzene. 
0030 
24.500 cm, the preferred aromatic molecules are benzene, 
fluorene and triphenylene with the following tripletenergies: 

benzene 

29,500 cm 

C) 
fluorene 

23,700 cm 

Besides triphenylamine with a triplet energy of 
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triphenylene 
23.400 cm 

0031. These small molecules, however, are unsuitable as a 
matrix material because of the high crystallization Suscepti 
bility or the insufficient melting or glass transition tempera 
ture. From the molecule components benzene, tripheny 
lamine, fluorene and/or triphenylene, in combination with at 
least a second molecule component from the same group 
coupled by a carbon-carbon single bond, matrix materials in 
accordance with the invention can be produced with masses 
of less than 10,000 atomic mass units, preferably less than 
2,000 atomic mass units, when at least one substituent of 
Suitable size is incorporated on each molecule component in 
an ortho position with respect to the carbon-carbon single 
bond of neighboring molecule components, so that forced 
mutual rotation of the neighboring molecule components 
causes decoupling of the individual p orbitals of the molecule 
components from one another, as shown in the two Subse 
quent 3D representations of an example of a carbon-carbon 
single bond between two molecule components (with CH 
Substituents incorporated in orthoposition on one side (a) and 
on both sides (b). 

0032. The substituents. A denote further molecule compo 
nents bonded together by a carbon-carbon single bond and/or 
further substituents. This 3D representation clearly shows the 
rotation of neighboring molecule components along the car 
bon-carbon single bond caused by the CH substituents which 
are each incorporated in ortho position with respect thereto. 
In this connection, for the existence of mutual rotation of 
neighboring molecule components it is insignificant whether 
the substituents (in ortho position) of the two molecule com 
ponents are incorporated on the same side or opposite sides of 
the carbon-carbon single bond. To bring about a rotation 
about a large angle, however, it is advantageous if the Sub 
stituents of the two neighboring molecule components are 
incorporated on the same side with respect to the carbon 
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carbon single bond, as shown in (a). It is alternatively possible 
however that in each case 2 substituents per molecule com 
ponent are incorporated in ortho position with respect to the 
carbon-carbon single bond, as shown in (b). This achieves 
Substantial preservation of the electronic properties, in par 
ticular the high triplet levels, of the respective molecule com 
ponents in a larger Substituted aromatic molecule composed 
of a plurality of molecule components. 
0033. Despite the twisted structure and the concomitant 
Substantial decoupling of the p orbitals of the molecule com 
ponents, the Small molecule size compared to polymers 
allows sufficient charge transport to excite the embedded 
light-emitting molecules. For effective charge excitation of 
the light-emitting molecules, the matrix molecules according 
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to the invention should not contain more than 10 molecule 
components. Molecules having no more than 6 molecule 
components can also transport exciton energies effectively to 
the light-emitting materials in addition to the charged excita 
tions. 
0034. Thermal vapor deposition represents a conventional 
layer production technique for SMOLEDs, in particular for 
molecules having a molecular mass of less than 10,000 
atomic mass units, preferably less than 2,000 atomic mass 
units, since it is easy to control and generates homogeneous 
and Smooth layers. 
0035. The following embodiments 1 to 3 of aromatic mol 
ecules Substituted according to the invention are molecules 
having a p-hexaphenyl core: 

1) 

2) 

3) 
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0036. Here, either 6 phenyl rings (embodiment 1) or three 
fluorene units (embodiment 2) may be joined while being 
rotated. A combination of embodiments 1 and 2 is shown in 
embodiment 3, where a central fluorene unit is joined respec 
tively to 2 phenyl units. In this case, R1 are substituents of 
suitable size to achieve permanent rotation of the individual 
neighboring molecule components along the carbon-carbon 
single bond as a rotation axis. The substituents R2 and R3 
may be various organic and/or inorganic materials. Forbetter 
charge transport properties between the molecules, for 
example, triphenyl units may be attached terminally for R2 on 
one or both sides. 

0037 Organic materials in particular, preferably at least 
partially fluorinated organic materials, comprising linear or 
branched alkyl, alkenyl, alkynyl and/or adamantane groups 
with a number of carbonatoms between 2 and 20, are suitable 
as space-occupying Substituents R1 which can cause a mutual 
rotation of the molecule components by their ortho position 
with respect to the molecule component-joining carbon-car 
bon single bond. The reference R1 for the substituents 
according to the invention, consistently selected for all the 
molecule components, refers only to the similar rotating 
effect for all molecule components. The materials for R1 may 
readily differ within a matrix molecule. 
0038 Molecules having a phenyl core are shown in the 
following embodiments 4 and 5 of the matrix materials 
according to the invention: 

4) 

0039. In embodiment 4, three triphenyl units are attached 
in positions 1, 3 and 5 on a central phenyl ring. Here, a 
rotation with respect to the central phenyl ring can be effected 
by the substituents R1 and R2 with the aforementioned mate 
rials for R1. The substituents R1 and R2 may in this case be 
identical or different. The substituents R1 on different mol 
ecule components may likewise be identical or different. The 
materials used as substituents R3 to R7 may, for example, be 
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selected suitably in order to improve the solubility, to reduce 
the crystallization Susceptibility or to adjust the redox poten 
tials. 
0040 Embodiment 5 shows the coupling of three fluorene 
units in positions 1, 3 and 5 on a central phenyl ring. Here, a 
rotation with respect to the central phenyl ring can be effected 
by the substituents R1 and R2 with the aforementioned mate 
rials for R1. The substituents R1 and R2 may in this case be 
identical or different. The substituents R1 on different mol 
ecule components may likewise be identical or different. The 
materials used as substituents R4 and R5 may, for example, be 
selected suitably in order to improve the solubility, to reduce 
the crystallization Susceptibility or to adjust the redox poten 
tials. 

0041 
according to the invention: 

Embodiment of an electroluminescent device 

0.042 glass substrate having a 150 nm thick anode of 
indium tin oxide (ITO) 

(0.043 MTDATA hole injection 
F4-TCNQ, thickness 400 nm 

0044 MTDATA hole transport layer, undoped, thick 
ness 100 nm. 

0.045 emission layer of matrix molecules according to 
the invention, for example p-hexaphenyl Substituted 
according to the invention, with 9 wt.% light-emitting 
materials, thickness 150 nm. 

0046) TPBI hole-barrier and electron-transport layer, 
thickness 500 nm. 

layer with 1% 

0047 LiF electron-injection layer, thickness 1 nm 
0048 aluminum cathode, thickness 70 nm. 

0049. The aforementioned hole barrier layer may be omit 
ted in a preferred embodiment of the electroluminescent 
device, having matrix materials with an electron mobility 
which is higher than the hole mobility, which simplifies the 
production process. p-Hexaphenyl Substituted according to 
the invention is an example of Such matrix materials. 
0050. The methods for producing the aromatic molecules 
Substituted according to the invention are prior art and there 
fore known to the person skilled in the art. 
0051. The embodiments which have been mentioned rep 
resent only a small number of the possible matrix molecules 
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according to the invention, and should not be interpreted as 
restricting the patent claims to these examples. Alternative 
embodiments, which are likewise covered by the protective 
Scope of the patent claims, are also possible for the person 
skilled in the art. 

1. A matrix material for an organic electroluminescent 
device, comprising Substituted aromatic molecules for hole 
and/or electron conduction with at least 2 aromatic molecule 
components joined to one another via a carbon-carbon single 
bond, which as individual molecule components respectively 
have a first triplet level with an excitation energy of more than 
23,000 cm and which respectively comprise at least one 
Substituent in an ortho position with respect to the carbon 
carbon single bond, the Substituents incorporated in the ortho 
position causing a rotation of neighboring molecule compo 
nents along the carbon-carbon single bond as a rotation axis 
owing to their size. 

2. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the Substi 
tuted aromatic molecules have a molecular mass of less than 
10,000 atomic mass units, particularly preferably less than 
2,000 atomic mass units. 

3. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the aro 
matic molecule components comprise at least one material 
from the group 
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4. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the number 
of aromatic molecule components is less than or equal to 10, 
preferably less than or equal to 6. 

5. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the Sub 
stituents are fluorine and/or organic materials, preferably at 
least partially fluorinated organic materials, comprising 
alkyl, alkenyl, alkynyl or adamantane groups. 

6. A matrix material for an organic electroluminescent 
device as claimed in claim 5, characterized in that the sub 
stituents have between 2 and 20 carbon atoms. 

7. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the Substi 
tuted aromatic molecules consist of one or more molecules 
from the group. 
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where R1 to R7 comprise identical or different substituents 
and/or molecule components. 

8. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the rotation 
between neighboring aromatic molecule components corre 
sponds to an angle of more than 10 degrees, preferably more 
than 30 degrees. 

9. A matrix material for an organic electroluminescent 
device as claimed in claim 1, characterized in that the substi 
tuted aromatic molecule has a lower triplet level with an 
excitation energy of more than 22,500 cm, preferably more 
than 23,000 cm, more preferably more than 24,000 cm. 

10. An electroluminescent device having a substrate, at 
least two electrodes, at least one electroluminescent layer 
arranged between the electrodes and comprising a matrix 
material as claimed in claim 1, and a light-emitting material 
embedded in the matrix material, the first triplet level of the 
matrix material being at a higher energy than the first triplet 
level of the light-emitting material. 

11. An electroluminescent device as claimed in claim 10. 
characterized in that the light-emitting material emits blue 
light. 

  


